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tmmm<D9ynmznL. mic77$u-{cm lo 

^(^mx'^s, z t imt tmm i ib^o* >a 
^mimi^mm. 20 

it. m&&mmscmizm^n^cKY7)i:i so 
'j^^tmfni,mimim(Dmx&?>zt^m 

-fit. mmM^&mfDmimfizm^n?,cK 
ism^^Wi±miimmt£m\x:^*), mj-\^ 40 



[0002] 

bxit. ^yAirs±m>mmxiif£<. ^cDgp^ 
m. ^y.'^^i^wzmmmmit, ny^!; 

^mtbxmhtix^t:,, mmiz^^9y/^{;n 
o)^rmski:mt?>mtbx. m^\i, 1974^ 
mrmmmm r/ut^^xhv-i (b i o c h 

emi s t ry) ffl||2 3#2 2 2-2 4 SHfB^CDf^ 
a-? (Chou) tyr7.-7y (Fasman) {cj:5 

-i/syj (Prediction of prote 
in conformation) (g^T. CFffitBS 
t) , 19 7 8^^03f{Sc!^ rj;^_^;i, 
=BUir=L^ AW3^^^;-J (journal of 
Molecular B 1 o 1 o g y) 2 0^ 
9 7-12 omm)it};V-x. (Gamier) hlZ 

h7^^^- :t':r fn-fy- zfn^^yx\ (a 



x%i>z}L^m}Lthmm. i las®^ ^^'c^^^ 

[000 1] 

'jn7Kjmmis^^. ^y)-^m<j^±mm^^mt so 



nalysisof the accuracy an 
d implications ofsimple m 
ethod for predicting the 
secondary structure of gl 
obular proteins) (OT, GOR^fei; 

BSt) , 19 8 i^mi(mmr^ ^v^—i-m-f 

^\y^3.'y /t-<;j-nj;-j (Journal of 
Molecular B i o 1 o g y) ©Hi g 8^ 
4 2 5-4 4 3^t®:^^51. (Gibrat) 6,{c 

y -feni/^u- T.V'y^^^ ■f\^9^'i;vny 
=L-i;yf ^y^^:^-i/sy a 
'yi--9X 7y^ nyi/Stiz-i/ay pj; 
■ra.-/^7Xj (Further developme 
nts of proteins econdary s 
tructure prediction using 
information theory:New p 
a r ament e r s and considerati 
on of residue pairs) (OT» G 

GR&mt) .19 8 a^fcomoym re^>- 

i-Jl /Utai^-i (Journa 

1 of Molecular Biology) 0|| 

2 0 2^8 6 5-8 84MI^CD:^r^> (Q i a n) e, 
fcis^S: ^'fV^T-i^T-'iyf If -tny-st^)- 
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redicting the secondary s 5:ffi^®iS^T*&S;ii:l:^^i:1"5. 



eins using neural network tcmSHtSS^^JA^^'&^jT'feU. p^^- 
models) (OT. QS^hBSt) Jfeiim-S, \^iZZQ^(D7S,jm%b<\t. tt\.^<Di3'r:^'}- 
KMbX, •e®J^*^e»S53^infeJ^lCJ:y»3ilC lO [0009] X, ltflB3ift*ISgg|54)^^lS:tTe):^-r>y 
<^:^Jt)fce)$^^*'^IS®^DA^^>^^jl!I^:^ToTV^5. S (0010] X, l5ia3lWfet95^®^M5:t?e»;^x»)' 

»J^a^?:^foTv^5. too 1 1] X, mismmmi(jym^^^7.^v 

[0 0 0 4] 20 -ixzmhm^mwmmm^mxm. imj 

-eW-oT'feS. L/A^U ti^5f5. ^t>>'1i'Stfi«ciE [0 0 12] 

[0 0 0 5] -t*^5^;i/#w$tife>'-KS:^-ts?tcT**y, 

fc=(iS-rs#tSI^JiBfJS:^1-5X7^^y^i:, ^WS [0 0 14] 7f«iiil±> #-/-F, =bL.< 

[0 0 0 6] X, mSMmr—Si^tfyfiit&y^'rvzf -K*Wb!&^^*i^ii®t^I©lIi-®>'-KS:^lt-o $ 

mmi:^t6 y^^^ ^<o7 ^ j wmits 7^j [0015] mmz. mmpi, m-^:m^Mz 

^^]y:-i!(K-7.i)ymm?>zti:mLtt^. ^tti^^^y^^ro^m^mmz^^j^^f^Si-f^^t:^ 

[0 0 0 7] X, m3smxm\^^m^:^f-yzf ) - KT?:, immp^ m-t^myjo^-m^'s, 



tructure of globular prot 



[0 0 0 8] X, ItflB^t^^J^r^tSXx^yy 





(4) 
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®*iSlc3^S-etie)75>'Si%t<tty;i/-:;'®*^ C0022] 7.x«vyi2, 1 3, 14. m^y'^^-f 

v^^titzi)-^m^i>:it^ mtmi (p a r s i [0 0 2 3] ;^x^y:/i zmmmoimwt 

ng)j i:v^e). 'yy', Xx^V^ 1 3 {i^1>ffl||»®^ttJ$:fTe)Xxy y'", 

[0 0 17] tfz. ityj^^nr^ mmi(n^&m& 7.7-vzn4\i\mm. msma^^. ^^mm\ 

#lt$*lTVx«.-o®j^!S^#5:2 0^®75>'|&i; [0 0 24] 7.7'^y:fl2(Dp3immo>Wliiimt:, 0 

#^{c#|®bfe2 0®ffi^if^i:(c-e*iietiesiJI;t, 4fC3tbfc7a-^^-hSffivxTlliWf5. F^ffiW 

ffi3l5^S:llIIi*LfeStmMHI (JStT, ffisKBI^t ©mcit. 4ri>:7c07^-:/;H n [i, j, k, 1] 

M^Pa 5:fiF07fC!iSiA(C-g-*nS7> 1) rk^i,0>r-zf)immX'&?>, "r-zfJlln [i, 

i^r<7)^N^#lcJ:»J9^;i/#»:f$tife>'-KTS:, j. k. 1] IcfevxTli, Jtl^®^t^;i^iJcDjiffi 

7gffli»PB fe^t5ll^>^©ffi3^Wt5^E'J tCj:y^3*iA:^f:^07^fcaijSf57^yg!?a^J 

B{cj:oTllt#l;tfe^. Pa i:PB tB(D^mJ fiK #;ie.ti<felJWx-*0i#B*^e) j#@*T'ODj^ 

-K®Mj:5t-575 7Kfc#ii®Lfeffi3^s^0«s:i:s 30 mm, mm^^ imtxoy^mmzmLxis 

m^mmi<mmzizB-to ^to mL-r-sKDm^m^^timiz. ^tti^en 

[0018] OT, ^y^KOmmm^m^mM in U, j, k, l] =0. 0{C^LTfe<. 

KlJ^cfev^T, iw^ay4m^-^^)\y-h/-'p\zm [o o 2 5] wmr-'ummti^^^^nrzm^iz. p. 

■^■S»#^cav^T, /3 i/- h1l»sg®M[I®^sm R x>yy2Ucfcv>T, x-:/;H n [i, j, k, 1] 

xjm!i<mMizj:?>m-m.iz^^^xm^K.mt ^mitt?>, m^tit, wmr—fizMb. m^m. 

[0 0 1 9] 03 li, :^m(DityAi;mMmffm imT-itoymmit:mj!{i-^'&?>ztmt, z(d 

[0 0 2 0] y^y'^y-fiixit. tit. pty-hmm 40 wmw. ¥^iDntz7^ jwmim^mnzm 

^myAi7mi'y'>-^i^^Mmy'—^^-7.ii^^ u mt'S7^-:/;nn [i, j, k, inzMm 

ti. -'mm±. -'!^(D^i^xmm&^mbx\^?>it muzi, j, k, ix$>n\i, zomm^KD^ 
>Ai'g©75yi®3?'J5:^^>>'^"^'M75yi^s^J!I7'- x-^;nn ci, j, k, inz-mt 

^Jf'-^^^-;^*^?)ttffiLfe^>/'?^^^I^cfcv^m /s [oo2 6] m^a. ^^m&ji(07^JWS^K. 

[0021] M^ii. ^^>'yD^u>i:v^e)^wt^' m^nzmt^7^jwmi(Dm.tbx\i, m 

gtCfeVNT. t hC!)-e©^f>A*^'eCD75ygfiPl±(D 50 H i = l, j=2k = 3, 1 =4 Z.<D 



[0 0 16] 3:iT', ii«jS§iB^ti, 2 0^©75 / 



^®-f5y'i^O:/U>075>'^iM feSV^^i. 75 
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-3t:L%my'-:f)lln [1, 2, 3, 4] mtfj: 

to 0 2 7] &±0i:^iz. ^x^nmmy'-^iz^ 
[0 0 2 8] mz. ^^Wz.mB'-inzMbxm 

[0 0 2 9] ff> ;^x>y>^2 2^Cfe^^T, fWx-^r 

>'^iS?r|0^$;b?NT'fe*l{£. i=N. j = i, 
k=N, l = ki:^t5. Setc. Xx'y:/2 3fcfe 

v^T, i, j, k. Km^m-^b/am. #i, j, 

[0 0 3 0] ;^x«)/::/2 3fcfeJt5i, j, k, im 

i^iiwrnt^o auzii^ (i = i) *-ei-fo^e> 

U (l = i-l) , #i{cfev>Tj &N{C«;5 (j = 
N) ST'll^oif^L (j=j + l) , #j}cfek>Tk 
?rjJC*S (k = j) *T'l-ro8Se>t (k = k- 
1) , #k{C^3V^TlA^N^C«:5 (1=N) tr\ lO 
MSrlToif^ (1 = 1 + 1) UT^^<, 
[0 0 3 1] ;^x«y^2 4fCfet>m #i, j, k. 

IT', t^x<Dmm^i<Dm/-mm^ x 
->^-fl/in [i. J, k, 11 ^<mm^fi(Dm 

0. OT'li*v>^{co*. 4j58ia^®fmS:fT«;v^-r 
-:/;nn [i, J. k, 1] izm^?>o *u m: 

<m^mmsizi*). x-:?-;i/in ci, j, k, 
1] (Dmmmm^tuMf. ^nh<m^7—f}\, j 

In [i, j, k, 1] JC*feJfrrS. 
[0032] MAti, i = 3, j=7, k=8, 1 = 1 

0 X'h ib^^^m-moi^; - hw-f ti-pti 

1, 2, 0, IT-fetltf. 7—-^)hln [4, 5, 8. 
9] fCO. 0T♦^;^^^iK)t^|iSlI34^Tv^SI§, idlSffx-^ 
®T$yiii^JO-en-?*l3, 6, 7, lO#i075 

#tiSiAMMfi®®M»i!T— :>';n n [4, 5, 8, 

n [3, 7, 8, 10] JCilI»tS. 4( 
[0 0 3 3] X7-v:f2bX\t, 7.7'V:f2^<JW(m 

wjcmmm'!), 7.^v^iz\zi.^) j, k. i 

®MAU = 1, j=N, k=N, l=Nt«;.3fc^, 

[0 0 3 4] RhOlM^{Cj:y, :KU#St-^T<3DI n 
[1, j, k, 1] A^tf^T'^, :^T->y7'l 2®f^«| 

[0035 ] jjctc, x^vzfiz xm-mmmmm. 
wm^\zmhfz.vu-^\-v^n'^sxmmh. 
[0 0 3 6] i*ifR!Bi^®»ttjiiiii«{c, 9mmm-'6!k so 
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{CfeVNTt;, 4f^5cOx-:^;t/Out [i, J, k, 

\^m^m.m\(r>'yyf;}izmt^, x-y;i/Out 

Ci. J. k. 1] fi, ^ISlilcOlltSl^iJCDiifflfc 

BS^m #Ae>;l;tN3^*Ne>«;SiIiiS|f^-^rcDi#g 
*^e)i#S*T-®^fifi, j#i;!)^f,k#^tT'CD3^ 
sag, l#S*^^N§S*T'®j^g{Cffi^bTfe 

) ;i'Out [i. J, k, 1] fi, iiti5|{7^-^<Z)#gE3fr(;!,^ 
^;te)tiSiJlC, 0. 0lci8^LTfe<. 
[0 0 3 7] l(l|8it5^-4fOg^J*t#^e,^;t^{c, a 
x'yy3l^cfe^^T, 7^-:f;i/0ut [i, j, k, 

1] s:«3JBffctSo wmt. wsMznhxm^m. 
^■^^kmmjym\zmt^7%jwm\-h\ ^ 

-:/;i/Out [i. j, k, ilKmimtiimt 
^SSaj®|)i|M7^-ii±®fiSAt, W^^tci, j. k. 1 

x-:^;i/Out [i, j, k, 1] \zimt 
[0 0 3 8] ^■^mo<DWmf-'^\z. 02 

*SS1-S7$yi&i^JOffig{j; i = i, l = iOT'«; 
t^ttitf^Sj-f, $6.{Cj, kfcB5bm k=j + iS: 

mtz.timmxhix^. m\t. i=i, j=5, 

k = 6, 1 = 1 OTfetUl #firg®7^7^t^gg| 

Out [1, 5, 6, 10] \zmt^, 
[0 0 3 9] Rfc®J:^tc, #;ie,tlfc»x-^{Cfe 

ffiStS, lty^5t^T07$yg6i^JC!)fig}CMj5£; 

[0 0 4 0] r^fc ^xw=.wmf~^\z-^Lxm^) 

[004 1] tT, :^xy^3 2^Ci3^r^T, SilStx-^ 
<^7^jm3f^i(Dn^mX$>iMt 1 = 1. j=N, 
k = j, l=Ni:|gg1-5. af>fC, ;^xy^3 3{C^ 

v^T, i, j, k, i<mmi3^Lfj^m. #1, j, 

[0 0 4 2] ;?.xy:;'3 3{cfi(t-5i. j, k, im 
i^mmt?>, iS:N{C*:5 (i=N) ST-l-foif^ 
I (i=N) , #i{Cfev>TjS:i{C)5:5 (j = i) ^ 
T'lTo^e,U (j=j-l) , ^jfcfeV^Tk^NfC 
(k = N) tXlt^mb (k = k + l) , #k 



(6) 



(CfeV^Tl*^kfC?5:^ (l=k) tX\ KDliSrlTo 

(1 = 1-1) b'rv\<. 

[0 0 4 3] 7.xy^3 4 {CfeVNtl*, ^^M^Wl 

^\z. ^$tifc»i;b^7^->^;i/0ut [i, j, 
k, 1] tc*fi:51-5<):e)*i*«ji3!>^t4#^{C© 
^ 4^^l»<DtfS$:^T«;v^x-■:f;^0ut [i. j, 
k, 1] \zmit^. %bMt(Z)#S#I^W-<k'J> 

^->r;i.out [i, j, k, 1] <D§cmmmm 

tUxH iE-*i?)®^tlS:-T— :^;vOut [i, j, k, 10 

1] mm-^o 

[0044] mH i = 3. j=4, k = 7, 1=9 
2, 0, iT^nH x-:^;vout [2, 6, 7, 1 

0] iC'fiiAWsnTvxs^, wm¥-9(Dr\JWm 

?(I®-etl-etl3, 4, 5, 9#i07^yS?tCMf5t5 

fflSPSilOut [2, 6, 7, 10] ©H&tf^U ^ 
0!)|l?:4^S^i:bT'r-:/;i/Out [3, 4, 7, 
9] \Zimt^. 20 
[004 5] 7.x>y:?^3 5T-lis XT->y:/3 4®ffiFfN© 
ii^T©WT?:4Te>. :x^y:/3 3fcJ:»J, i, j, k, 
lC!>fflAU=N, j = i, k=N, l=kilJfcofe« 

:;^7^>y;^3 4(0iMm, ^^WB^imSri^T-r 

[0 0 4 6] Rh®ilf^lCj:»J, 3l»J#S-t^TO0u 
t [i, j, k, 1] im»-rt^. 7sT'v:flzmm 

[0 0 4 7] 7.xv:/14^CfeV^T, l^iili^ 

[0 0 4 8] :X.7"«v:^14®ffi^liS®^J^S:06 
MS«:*SiSH--54r^5c®7^-:f;i/Pd Cm, n. p, 

tt\imt£*), m^m.mi(D'yyi/\z^Lrji^\ 2 

OigiODr ^ y'^fe 1 2 0 *T-G)7^ /'^^ICfi 
g^fc^ic, x-:/;i/Pd Cm, n, p, q] 
X^m, n, p, qli, m#S©#^^;tM!I^CfcV^ 

d Cm, n, p, q] om\is wmr—sK^mio^mi 
^^^^i>iirz.mz<D^&i>i)^\:>&>o, oizb&vx^ 

<. 

[0049] >l.x«y:/4 llCfeVNTli, i = l, j = 
N, k = j, l=Ni:f9S1-S. $^ic, ;^x'yy4 2 
lcfcv>Ti, j, k, loM^Wiis'h^JiiJ^i^i, j. 
k, 1^C^3V^T, 7.r-V'fiS(Dmi^^^7'^, 

[O05O] >5.-r>yy4 21?©i, j, k, 1®K#S: 
tHWt'S. i«:NlC/jjS (i=N) ^T'l-foif^b 50 
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(i=N), #i^Cj3V^Tj ?:ilC«:S (j=i) tX' 
l-fo^feb (j = j-l) . #j^CfeV^TkS:N^C^: 
S (k=N) tT'lTolf^b (k = k+l) . #ktC 
^3V^Tl;{^^k^C^;S (l = k) ^T', 10^85: 1-foM 
(1 = 1-1) bTV^<. 

[0 0 5 1] ;^x>v:^4 3^CfcV^TH =&lltil^MiJ 

■eti-ftiic*fu x-:/;i'Out Ci. j. k, 1] {c 
mtS«§lc|ltgl;t^J5:3ifflbfe#^{c, ^ffS 
tS^;i^«:^i:-rSx-:^;HnA^O. Oftt^VN 
li&>tbT#^EtS*^i:*e)*^5:^i>yi'1-5. #febT 
VNtlli, iE-<D'r-:/;i/I nilOu t Ci. J. k. 1] 

tmm^^m-mi\zmt?>^^m^mio^^ 

f— :/;i/Out Ci, j. k, 1]> In®fSS: 

tf^u x-^;i/Pd{ciinitt5. 

[0 0 5 2] i = 2, j = 6, k = 7, 1 = 

120^, 020#jg&bfejgM?^PS:^tS^^«l 
^JiM!lS:l#i:bTii«tS»&S:#A.S, 02©^^ 

K*^#^50T% ^^mm'-9(D3, 5, 8, 1 1 

msoy^&u<D7^^wnzMj^t?>. ttz. z.<ms. 

©T^y'lfttt^tvm 7^JWm^\Zi:^). 2, 1 
5, 18, 7#T*fe»J. #t#l;*.^J©*fJS:tS#>'- 
hW^y^Offi^Bl^li, ^tl-?4xpl, P2, p 

3, p4T'*si:'t'5. ::©^> Pd Ci, i. i, 

2] , Pd Cl, 2, 1, 15], Pd Cl, 3, 1, 
18] , Pd Cl. 4. 1, 7] -etl-etltC, PXpl 
Xp 2Xp 3 Xp4 XOu t C2, 6, 7, 12] XI 
n C4, 4, 9, 10] AWSnS. 
[0 0 5 3] -r-:/;!/! n©^x.^lJ, 

[0 0 5 4] 7.x>y:/4 4T*ii, :x.Ty:^4 3®Krf^0 

mimm^^^o 7.7-v:f4 2\z^^). i, j, k. 

l©fiiEf6U=N, j=i, k=N, l=ki:«:ofeS 
>^x^y^4 3©i&f^, x--/;i'Pd©1fffiS:ii^7 

[0 0 5 5] f|Si7^-if©#Si5??[IlC*fbT, 
2s 13, 14S:i^yigb, ^tgl;iMimtJ^'J©# 

[0 0 5 6] y^T'yZfl 5T'ti, iEffi^rtfofcT^-^;!/ 

[0 0 5 7] M#i0Stg|^MB'J©3iffl5^li^ 
[0058] 

mi] 

i:»s,i:,P4itf.n.p,gi 

[0 0 5 9] tCj:»Jt1«Stl-5. M#B©#t#S 
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10060] 

[0 0 6 1] {c<feyfm$4x5. 

[0 0 6 2] Rii{Cj:y, frW-r-^tySfC^LT, 
[0 0 6 3] :^-ry:/12, 13, 14, 1 StT'Srfe 

ji^^T 5 ) m<j>^mmoymmcii> o . o i t^^t* 

[0 0 64] ;^x>y>^i7m #A6tife7^;^|>r$ 

[0 0 6 5] XT-vzfi loymmsxlsili.^. W\z^. 
5^-r^;i/Par [i, J, k. 1] SrfflStS. x-^ 

;i/P a vuyikTii-m^mmioi^yi/Vi^]^^ 

iSIA^JO^^iTfC^fU 2 (r + 1) 
;i/Srffl«-t5. ■5^-y;i/Par [1. j, k, 1] li. 

S5^;^hx-if®i#gA^e,i#g^-C'03^fi, j 
#iA^e>k#B*T'G)j^(ag, imts^humtx' 

■x-:;^;i/Par [i, j, k, 1] =0. 0i:tK£bT 

[0 0 6 6] >'^@^J*^^Ae,nfc^{C, 
7.7-v-f^UZlQ\,^X. x-^;i/Par [i, j, k, 
1] 5:Mt1-5„ *ffl)}ffc{i, »KfC*fLT«tSIA 

^ijs: 1 m(j:)^imti>z.h Wdit, z.(mmzi. 

^f=y%jmm<mmm\z^'^)u. Mfnt&y^-^ 
j^par [i, j, k, 1] iz^immm^, ^ 
u i&o)mmA.mi<Dmiziv^^tirMmi sc 
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Nx-4l±Ofieft^ |l;^{Ci, j, k, iT'fe 

^^nmmmmm^iomMmmt:. p 

ar [i. j, k, 1] tmb, :A:§^^;^&Pa^ 

[i. j. k, 1] <mtt^. 

[0 0 6 7] mz. x;^hx-^f{C*fLT, Siy^lSt 

'>^TOx-:/;uout [i, j, k, 1] izmtm 
[0 0 6 8] t-f, :^x'i'::^5 2{ce^^T, iHaf^-^ 

10 <^7^jwmiffm^mx'$>tni, i = i, j=N, 
''^T, i, j, k, lommuf'bfAm. #i, j, 

k, l^cfe^^T, :^T-y:/5 4C!)lff^?:fTe», 
[0069] :;^xy>'5 3 testes i, j. k, im 
li&N{C«:S (i=N) *T'l -folf^ 
(i=N) , #i{Cfev^rjSritc^:« (j = i) S 
T'lroM&L (j^j-1) , :a.jfc^OTkSrN{C 
JfeS (k=N) tXl-f^m>L (k = k + l) , 4|.k 
{Cfel,%TlA<k{C«;6 (l=k) *T', iCXBSrlfo 
20 (1 = 1-1) LT^^<. 

[0 0 7 0] 4 fCfeV%Tti, =&#^g|A^f| 
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j, k, 1] izmrt?>. 
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;^5^'y:/5 40»f^, Par®tf^$:^7tS„ 
[0 0 7 2] ;^-r.y:^5 6m ^Wc^TjI®*® 

^ {CM/SLTl'>§-r-:?';i/P a rOcfjx% fibtOP a r 
[0 0 7 3] X7^«y::^5 7m fe*:CDPar{CfeV^ 

4{Cfe^:tSPa^®g^i}^Cfe^,^T, ftSjiS:fB'lUTfe< 

r-x hmnzM u p >>- hMiifc^sst-s^s^Asi 
ssmM^tix\>^ni^ miiiz^v^^titcmmi 
it. fiiy-himt7<jwmiiy^)ix'4¥mzi&\^^ 
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